This paper analyzes the distribution of education and labor market benefits from sports participation. Results show that effects are similar across gender, but differ on other dimensions. In particular, participants in team sports show greater gains than those in individual sports. Quantile regressions show that educational gains are larger for low performing populations and earnings gains are larger for low earning individuals. Instrumental variable results also show similar effects across gender and larger gains in academic performance for low performers, but these results show insignificant effects of sports participation on labor market outcomes.
Introduction
Schools provide one of the largest venues for youth athletic competition in the United States. According to the 2013-2014 High School Athletics Participation Survey, almost 7.8 million students participated in high school athletics (NFHS 2014) . This accounts for almost half of the nation's more than 16 million high school students. Given that sports and schools are closely intertwined, it is important to understand how participation relates to the traditional educational objectives of schools. Education policy strives not just to improve performance, but also to reduce disparities in outcomes across individuals. To understand whether sports participation helps meet these goals we must know whether sports are associated with improved performance measures and which individuals are most affected by sports participation. Understanding the distribution of benefits will help policy makers decide whether sports reduce inequality or leave more children behind.
It is well established that sports participation is correlated with improved academic and labor market outcomes. 1 This paper confirms these past findings with recent data from the National Longitudinal Study of Adolescent Health. Both regressions with and without controls reveal that middle and high school students who participate in sports earn higher grades, are more likely to graduate high school, are more likely to be employed, are less likely to be on welfare, and earn higher wages.
This paper extends the simple analyses and considers how gains from sports are distributed. Understanding how the relationship between sports participation and outcomes varies across sports and how gains are distributed across individuals can help policy makers decide whether providing school sports aligns with policy goals and think about which sports should be offered in schools. In addition, analyzing the distribution of benefits can help uncover potential mechanisms through which participation and outcomes are related. Finally, this paper carries out an instrumental variable analysis to test whether the gains from sport and distributional patterns in the data remain after accounting for endogenous selection into sports.
While several theories may explain the association between athletic participation and improved outcomes, the association may also be driven by selection. If selection drives the results, playing sports may not cause better academic performances and higher wages. Instead, the type of people who are better in the classroom and more likely to succeed in the marketplace may also be more likely to participate in sports. While past evidence convincingly shows that athletes attain better outcomes, only a few studies provide evidence as to whether the relationship is causal or simply a selection effect. 2 Even fewer studies analyze how the effects are distributed. 3 Analyzing the distribution of effects not only has implications for how the benefits from sports participation may be distributed, but can also lends insights into causal channels.
Two main channels exist through which participation in sports can cause improved educational and marketplace outcomes. First, sports provide incentives for academic performance. School regulations requiring minimum standards be met for athletic participation provide one such incentive. In the US, a further incentive to stay in school is provided by the fact that venues to participate in athletics outside of school are limited. Thus, in order for individuals to stay on a team, they must keep their grades up and stay in school. This incentive effect implies that the students at the largest risk for earning poor grades or dropping out of school would benefit most from participating in sports.
A second possible causal channel is the development of human capital. Athletes learn valuable skills through athletic participation such as hard work, dedication, and cooperation that may help improve their classroom performance and future work capabilities. Early studies also suggest a socialization benefit of sports, where underachieving populations socialize with high performing peers. 4 This channel may also lead to larger improvements in underachieving populations if they learn more from their peers. We would also expect different effects of participation across sports if there are different skills learned or varied degrees of socialization with one's teammates across sports.
To gain insight into the association between athletic participation and student outcomes, this paper analyzes whether heterogenous effects exist across sports and across participants. First, effects of participation are analyzed across the types of sports students play by breaking down participation into team and individual sports. Results show that participants in both team and individual sports achieve higher grades, but only participants in team sports show lasting gains with higher graduation rates and improved labor market outcomes. While these results could be consistent with differential selection across sports, they also suggest that there may be additional human capital gains or incentive effects associated with team sports.
Next, quantile regressions are estimated to understand the distribution of effects across individuals. Quantile regressions show that greater grade point average (GPA) gains are realized by low achieving students. Quantile regression is not used for high school graduation because it is a binary outcome, but separate regressions for students who have parents with low and high educational attainment show that students living with less educated parents realize greater gains in graduation rates. Thus, the greatest educational gains from sports participation appear to be concentrated in the low achieving populations. In addition, quantile regression shows that earnings gains are highest among low earning individuals. This distribution of effects implicates possible mechanisms. It is consistent with grade guidelines providing an incentive for students to improve their grades to be allowed to play sports. In this case we would expect greater gains at the bottom of the distribution where these guidelines are binding. The distribution of effects is also consistent with human capital gains from participating in sports with one's peers. In this situation we would expect that learning from more talented peers leads to greater gains for those at the bottom of the distribution. The fact that education and marketplace gains from sport are concentrated among the low achieving individuals does not rule out a selection effect, but it does lend support to the incentive and human capital theories. In addition, if effects are causal, these findings show that sports participation helps the individuals that need help most.
Finally, this paper implements an instrumental variables strategy to account for selection into sports participation. Although the distributional results align with theories of causal channels, endogenous selection into sports participation could also drive these results. For example, it could still be the case that sports attract harder working or more motivated individuals and that these traits lead to better outcomes for those at the bottom of the academic achievement or earnings distributions. It may also be the case that selection characteristics vary across the distribution of individuals. This paper uses school size and private school status to instrument for sports participation. The instrumental variable results continue to show a positive impact of sports participation on academic outcomes, but there are no longer significant effects on labor market outcomes after controlling for education. The distribution of effects remains similar for students' GPA gains, with low performing students realizing the highest gains. However, the effect on high school graduation is now strong for both students with low and high achieving parents. These results remain consistent with sports providing an incentive to perform better in school and building human capital. However, the insignificant effects on labor market outcomes suggests that there may not be lasting impacts of sports participation on labor market outcomes beyond increased educational attainment.
Section 2 gives an overview of the data, Section 3 presents the econometric methods used in this analysis, Section 4 presents the results, and Section 5 contains concluding remarks.
Data
This study analyzes data from the National Longitudinal Study of Adolescent Health (AddHealth) (Harris 2003; Harris et al. 2009 ). These data come from surveys conducted of students from a stratified random sample of 80 high schools and 52 middle schools across the country. Schools were chosen in an attempt to obtain a representative sample of US students with respect to region of country, urbanicity, school size, school type, and ethnicity. Since there is oversampling in some categories and attrition over time, sample weights are used to maintain a representative US sample.
AddHealth conducted four rounds of surveys. The first wave of the study targeted 7th through 12th graders. This wave consisted of in-school and administrator questionnaires collected during the 1994-1995 school year. In addition, in-home surveys and parent questionnaires were obtained from April until December of 1995 during wave 1. The following year, wave 2 of the study conducted another round of in-home interviews and phone conversations with school administrators. The wave 3 follow up occurred from July 2001 through June 2002, 7 years after the initial surveys. This wave consisted of adult in-home interviews and permission was obtained to allow access to student's school records. Finally, wave 4 consisted of follow up in-home interviews conducted in 2008 and 2009 . At the time of the latest interviews, participants were 24-34 years old. Although the data are collected as a panel, there are not multiple waves of sports data. The data structure for this analysis is effectively a cross-section since later waves are only used to gather outcome and control data.
The sports participation variables come from the wave 1 in-school student questionnaire. These data are unique because we know not just whether a student plays a sport, but which sport the student plays. Students were given a list of common sports 'found at many schools' as well as an 'other' category and asked to select 'any of them that you are participating in this year, or that you plan to participate in later in the school year.' If a student selected one or more choices from this list, they are counted as playing a sport. 5 This same question is used to generate a team sport and an individual sport variable. Team sports were defined as sports where players must interact with multiple team members as part of the sport. Team sports include baseball, basketball, field hockey, football, ice hockey, soccer, and volleyball. Individual sports include sports that are largely determined by individual performance without the need to interact with teammates. Individual sports include tennis, track, swimming, and wrestling. 6 Outcome data come from the first, third, and fourth survey waves. The wave 1 in-school questionnaire asked students to self report their most recent grade for English, History, Math, and Science. This reported GPA variable is an average of reported grades across subjects where A is coded as 4, B is coded as 3, C is coded as 2, and 'D or below' is coded as 1. 7 While this variable has a large number of responses, it does not include all classes and is subject to reporting error. A more accurate and complete GPA variable comes from the transcript data obtained in round 3 of the survey. The GPA from the 94-95 school year transcript is used as this is the year when students reported whether or not they played sports.
Wave 3 and 4 responses generate the high school diploma variable. In wave 4 respondents are asked to report their high school graduation status. Those responding as having a diploma are coded as 1 while those who respond that they have a GED, a certificate of completion, or none of the above are coded as 0. If wave 4 data is missing, wave 3 data is used. In wave 3, respondents indicated whether they received a high school diploma. Those who indicate yes are coded as a 1 while those who did not indicate yes are coded as a zero.
The outcome data for working, welfare, and earnings variables come from wave 4 responses. Individuals are considered working if they indicated that they are currently working for pay at least 10 hours a week. Individuals are considered welfare users if they indicated that they or someone in their household received any public assistance, welfare, or food stamps in the time since their last survey. Finally, respondents were asked how much they received in personal earnings before taxes in the last year, and the log of this response is used for the earnings variable.
Control variables in this analysis include race, gender, parental education, school indicators, highest level of schooling, work experience, and region. Parental education is coded as the highest education of the most educated resident parent. The categories include completing high school, completing some college but no degree, obtaining a college degree, and education beyond college. Highest level of schooling is a categorical variable which represents the highest level of education reported in wave 4. Work experience is calculated as the respondent's wave 4 age minus the age at which they began their first full time job.
Variables used to instrument for sports participation are school size and whether the school is private. School size is defined as the school roster size divided by the number of grades. Private school status is an indicator variable for whether a school is private. Table 1 summarizes the data for the whole group as well as separately for athletes and non-athletes. It shows that approximately 55 % of students in the study participate in sports, with 45 % in team sports and 22 % in individual sports. The average outcome variables suggests that athletes perform better than non-athletes in the classroom and in the marketplace. In the raw data, athletes average about 0.2 points higher on GPA, have a 6.7 % higher graduation rate, are more likely to work, are less likely to use welfare, and earn almost $6500 more a year than non-athletes on average.
Comparing the athlete to the non-athlete populations, participation is slightly skewed towards male participants: while over half the population is female, only 44 % of the athletic participants are female. Table 1 also shows that athletes come from families with higher education on average. While this may confirm beliefs that sports attract higher ability students or benefit one gender more than another, this paper finds that athletes have improved outcomes even after controlling for background variables and these results are similar across gender. Finally, the instruments in Table 1 show that sport participants are more likely to come from smaller schools and private schools suggesting that these factors predict sports participation.
Methods
Analysis begins with regressions to estimate the basic relationship between athletic participation and outcomes. The outcomes include reported and transcript GPA, high school graduation, wave 4 employment, welfare use, and the log of earnings. The following specification is used:
Where Y is represents an outcome variable for an individual, sport is is an indicator for whether an individual plays a sport, X is includes individual controls, and f s is a school fixed effect. For the high school graduation, employment, and welfare outcomes, a probit model is used. Due to the sampling of students within schools, standard errors robust to clustering within schools are used for these regressions. In addition, sampling weights provided in the AddHealth data are used.
8 These regressions are similar to past studies which look at the association between sports participation and outcomes.
This paper extends the analysis by looking at effects across gender, across type of sport, and by using quantile regression to look at how the effects are distributed across the conditional distribution of outcome variables. All results are shown with the full data set and then separately by gender to look for gender differences. To examine how the effects of sports participation vary depending on whether an individual participates in a team or individual sport, the following specification is used:
To explore the distribution of the association between sports participation and outcomes, first, the effect of participation on GPA is analyzed across the conditional GPA distribution using quantile regression. Because sports participation may influence the conditional distribution of the response differently along the distribution, quantile regression is the appropriate method to analyze the effect of athletic participation on GPA. The following equation is used,
In quantile regression, instead of minimizing the squared residuals to find how the conditional mean of the outcome parameters change with changes in covariates, the sum of asymmetrically weighted absolute residuals is minimized to obtain the conditional quantile function (Koenker and Hallock 2001) . Bootstrapped standard errors are calculated.
The effect of sports participation on wages is also analyzed across the conditional wage distribution using quantile regression as above. This technique allows us to see the correlation between sports participation and earnings at different points along the conditional earnings distribution to see if gains are associated more with high or low earners. Quantile regression provides a more complete picture of the distribution of effects of sports participation on outcomes.
The association between athletic participation and high school graduation cannot be broken out by quantiles since the outcome variable is binary. Instead, the effect of sports participation on high school graduation is broken down by subgroups of the population based on parental education. Typically, children who have parents with low education are less likely to graduate than those who come from highly educated families. Thus, the high school graduation regressions are run separately for individuals that come from high educated households and low educated households. If an individual lives with at least one parent that has some college education or above, they are considered to come from a high educated household. Otherwise they are assigned to the low educated household group. Specification (1) from above is run for each subgroup.
While the distribution of benefits from sports is illuminating, we do not know whether there are different causal effects across subgroups or if there is differential selection across subgroups. In order to examine this question, this paper uses an instrumental variables strategy to investigate the average as well as quantile effects of sports participation. This paper follows a similar strategy to Barron, Ewing, and Waddell (2000) and Pfeifer and Cornelissen (2001) by instrumenting for sports participation with school size and private school status.
9
School size provides a useful instrument because schools have a limited number of sports teams and roster space. Thus, it will be harder for students to make the team if they come from a bigger school. While experimental designs in the literature have shown that class size can impact student achievement in the early grades (Angrist and Lavy 1999; Krueger and Whitmore 2001) , there has not been convincing evidence to show that school size directly impacts performance.
10 Recent studies on programs to convert large schools into smaller schools find little evidence of direct effects on student achievement, suggesting that school size is a valid instrument.
11
Private school status is used as an instrument because private schools tend to have more sports teams and some of these schools require sports participation, thus making participation more likely. Moreover, voucher studies in the U.S. use experimental data to examine the effect of receiving a voucher for a private school, and these studies find relatively small or no achievement effects of attending a private school (Rouse and Barrow 2009) suggesting that private schools do not impact educational outcomes directly.
Instrumental variable analysis is first run for the basic specification. A probit model is estimated in the first stage and the predicted values are used as instruments in the second stage. To explore the distribution of effects, this paper also utilizes instruments for the quantile regressions following Chernozhukov, Fernandez-Val, and Kowalski (2014) . In addition, separate high school graduation regressions are run by parental education.
Results

Basic findings
The regression results confirm previous findings which show a positive relationship between athletic participation and outcomes. Table 2 presents regressions comparable with those from previous literature and also shows the results separated by gender. The a columns for each outcome present the simple regressions without controls. Participating in sports is associated with improved outcomes in every category and the results are similar if we look at males and females together or analyze them separately.
The b columns in Table 2 include controls and school fixed effects. School fixed effects control for unobserved factors that are fixed within schools. Even after adding controls, sports participation is correlated with significant gains. The b columns show that athletic participation is associated with a 0.215 point higher transcript GPA, a 0.153 higher reported GPA, a 5.2 percentage point increase in the probability of graduating high school, a 3.8 percentage point increase in the probability of being employed at the last survey, a 4.0 percentage point decrease in the probability of using welfare, and a 9.6% increase in earnings. Again, these effects do not substantially differ by gender and all the effects are significant at the 10 % level or lower.
Thus, using AddHealth data, results are similar to past research which shows significant educational and labor market gains associated with sports participation. Moreover, both males and females show substantial gains. Overall, the results are similar across gender. The largest difference across gender is the effect of participation on high school graduation where the magnitude for males is almost twice that for females.
Team and individual sports
In order to better understand the positive associations with sports participation, this paper analyzes the effects of different types of sports. Examining team and individual sports participation separately can lend greater insight into which sports may benefit participants and the mechanisms that generate the relationships in Table 2 . If selection is responsible for the disparity in outcomes between athletes and non-athletes, one would expect that high performing students select into both types of sports leading to similar outcomes for team and individual athletes. However, if incentive mechanisms or human capital development are responsible for improved performances of athletes, then differences in outcomes across team and individual sports may arise.
Sports can incentivize schooling performance or attendance through multiple avenues. Many schools set participation requirements which set minimum grade standards for participation in sports. This type of incentive may provide uniform results across team and individual athletes. However, athletes playing team sports may have more pressure from their peers to meet the minimum standards as no team likes losing strong players. There is also an incentive effect to stay in school in order to continue participating in sports. This incentive is likely to be stronger for team sports because it is more difficult to find a venue for team sports outside of schools and peer pressure from teammates to stay in school is again likely to be stronger.
If a human capital mechanism generates the observed patterns in the data, we would also expect differences across the type of sport. Team sports require students to work with others, follow rules, and cooperate with teammates while individual sports largely focus upon one's personal performance. Given that different sports teach different skills, we would not expect participation to lead to uniform payoffs across sports in school or workforce performance. Table 3 presents a breakdown of athletic participation into team and individual sports. Except for GPA, there are large disparities in the effects of team and individual athletic participation. Focussing on the b columns which include controls, Table 3 shows that the effect of sports participation on GPA is similar for team and individual sports. This is true for both males and females. However, large differences exist between team and individual sports participation for high school graduation. Team sports participation is associated with a 4.9 percentage point increase in high school graduation but individual sports participation is only associated with a 0.5 percentage point increase in high school graduation, with a significant difference between the coefficients at the 5 % level. When graduation results are broken down by gender, both males and females benefit from team sports participation, but the benefit of individual sports participation is smaller and insignificant. Thus, while both team and individual sports are associated with higher grades, only team sports are associated with increases in high school graduation. The disparity between team and individual sports continues for labor market outcomes. Overall, the regressions with controls show that team sports participation is associated with a 4.7 percentage point increase in employment, a 3.9 percentage point decrease in welfare use and an 8.7 % increase in earnings. However, individual sports participation is not associated with significant improvements in labor market outcomes. The patten is similar across gender. The main difference is that women who play individual sports show larger reductions in welfare use. However, for the employment and earnings outcomes, males and females only see significant gains associated with team sports.
The fact that there are large differences in the effects of team and individual sports can be explained by different selection into sports. This would result if high performing individuals are more likely to select into team sports but selection into individual sports does not differ by ability. In this case, team sport participation could signal desirable worker characteristics to employers. It is also possible that there are different incentive or human capital effects from participating in sports that vary by type of sport. If this is the case, it is team sports that provide larger educational and labor market gains.
Distribution of benefits
While it is valuable to understand which types of sports are associated with the largest gains, it is also important to understand how the gains are distributed across individuals. The distribution of benefits must be taken into account when assessing if sports should be implemented within schools and can provide insight about the mechanisms through which athletes attain better outcomes. The results of the distributional analyses show that the biggest gains from sports are concentrated in low achieving populations. Table 4 uses quantile regression to evaluate the distribution of GPA gains associated with sports participation. Transcript GPA is used because it better represents a student's overall performance and is more accurately reported. By using quantile regression, we estimate the marginal effect of athletic participation on GPA for students at different points in the conditional GPA distribution instead of estimating only the mean effect.
Sports participation in schools is often dependent upon meeting a minimum GPA standard. If this standard encourages better performance, there would be larger effects at the bottom of the GPA distribution where the standards are binding. If human capital development occurs through learning from one's peers, the bottom of the distribution may also see the largest gains by learning from their high achieving peers. Table 4 shows that the largest associations between sports participation and GPA do, in fact, occur at the bottom of the achievement spectrum. At the 0.1 quantile, participation in sports is associated with a 0.34 point increase in transcript GPA. At the 0.25 quantile, this reduces to a 0.305 point increase, and by the 0.9 quantile athletic participation is only associated with a 0.08 point increase. When broken out by gender, low performers still exhibit the largest gains associated with sports participation. While these results are consistent with both the incentive and human capital theories, they do not rule out differential selection into sports across quantiles. However, if these results are causal then sports provide an avenue to reduce the gaps in educational achievement. Table 5 presents the associations between athletic participation and high school graduation broken down by parental education. Typically, children of more educated parents attain more education themselves. Thus, by breaking up the groups, we can see whether sports participation has larger effects on those from low educated households who are less likely to graduate or those from high educated households who are already more likely to graduate given their family background. Table 5 shows that sports participation is correlated with larger gains in high school graduation for individuals from low educated families. These athletes have an 8.1 percentage point increase in graduation rates. The relationship is much smaller for individuals from high educated families where sports participants only see a 3.3 percentage point increase in graduation rates. This pattern is consistent for males and females. Although males see larger gains in these specifications, the largest gains are associated with those from low educated households for both males and females. These results show that gains from sport are concentrated in the low achieving populations, and if this is driven by causal effects then sports are helping those most at risk of not graduating.
Quantile regressions are used again to analyze the distribution of effects of sports participation on earnings. Table 6 shows that all individuals who play sports exhibit higher wages, but the greatest wage increases are among low earners. While sports participants have 17.2 % higher earnings at the 0.1 quantile, participants at the 0.9 quantile of earnings only have a 4.9 % increase in earnings. When the results are broken out by gender, differences develop. While males show a trend similar to the combined effects, females have a relatively constant coefficient across quantiles except at the very bottom of the distribution where there is a larger association between wages and sports participation. Among males, low earners see higher gains associated with sports, but among females the differences in the gains from sports across the distribution of earnings is not as strong. If these results are causal, then sports provide an avenue to reduce income inequality, particularly among men.
Instrumental variable analysis
While distributional results suggest causal channels for sports participation to improve academic performance, selection could still be driving these results. This would occur if there is differential selection across quantiles or if endogenous characteristics that influence sports participation have differential effects across quantiles. An instrumental variables strategy is employed to overcome such selection effects and explore whether effects of sports participation remain. Valid instruments for this strategy must be strongly related to participation in sports and unrelated to the outcome measures except through the sports participation channel. This paper follows previous strategies in the literature for instruments (see Barron, Ewing, and Waddell 2000; Pfeifer and Cornelissen 2001) , but extends previous instrumental variables results by looking at the distributional results through quantile estimation. The instrumental variables results confirm educational gains concentrated in the low performing populations, but show no gains in labor market outcomes. Conditional on having valid instruments, these results show that there are educational gains realized by participation and low performing populations benefit most. Table 7 provides the first stage results for the excluded instruments in the instrumental variable regressions. There is a separate first stage regression for each outcome variable as the samples vary across outcomes. These results show that the instruments are good predictors of sports participation. As theory suggests, sports participation is associated with smaller school sizes and attending a private school. The F-statistics for the excluded instruments are greater than 10 in all cases and also exceed the Stock-Yogo critical values, which suggests that the instruments explain significant variation in sports participation and there will not be biased or inconsistent results due to weak instruments (Bound, Jaeger, and Baker 1995; Staiger and Stock 1997; Stock and Yogo 2005) . Table 8 provides the instrumental variables estimates that align with the basic regressions in Table 2 .
12 While the estimates are imprecise due to large standard errors associated with instrumental variables regressions, the direction of the results for educational outcomes tell a similar story to the earlier results. Sports participation is associated with higher grades and an increased graduation rate. Results for transcript grades, reported grades, and high school graduation show significant gains from sports participation overall and for males and females separately. These results are the same direction as the OLS results in Table 2 . However, the labor market outcomes are no longer significant which could indicate that there are no additional benefits in the labor market beyond increased educational performance. Table 9 uses instrumental variables for the quantile estimation to look at the distribution of effects of sports participation on GPA. Similar to the quantile results in Table 4 , this table shows that the positive effects of sports on GPA are largest in the bottom quantiles. For both males and females, the bottom quantiles experience the greatest improvements in GPA. This aligns with the initial GPA quantile results, suggesting that the low performers benefit most. Table 10 uses instrumental variables estimation to estimate the effect of sports participation on high school graduation by parental education. While the basic OLS results suggest that the athletes from low educated households experienced greater gains than those from high educated households, the instrumental variable results in Table 10 show that athletes from both high and low educated households see similar improvements in high school graduation rates, with slightly higher coefficients for students from high educated households.
Finally, Table 11 provides the instrumental variables quantile estimation of sports participation on wages. Here, the instrumental variables results show a different picture than the quantile results in Table 6 . Without controlling for endogeneity, the quantile results showed that low earners see the greatest gains from sports participation. The instrumental variable results, however, show mostly insignificant gains in earnings associated with sports participation. Not only are the results insignificant, but the gradient across quantiles is relatively flat. The differences in results could be explained by selection. Unobserved characteristics that lead to sports participation are important in the labor market, and these characteristics may be more important for the low earning segments of the population.
Conclusion
The distribution of benefits associated with sports participation provides new insights into the impact of sports on outcomes. These results aid both policy makers in understanding who benefits from sports participation and researchers in clarifying the avenues through which participation affects outcomes. The disparity between team sports and individual sports implies that there may be benefits to participating on a team and interacting with teammates that are not realized through individual sports participation. It suggests that policy makers should consider not just whether to create sports programs, but also think about which sports should be available to students.
The distributional analysis shows that sports participation has the largest impact on students' GPA at the bottom of the GPA distribution, thus helping struggling students earn higher grades. This may be the result of socializing with high achieving peers or driven by incentives to continue playing sports. Even if participating does not lead to direct human capital gains, sports opportunities may provide a carrot for some kids to stay in school and keep up their grades. Since low achieving students see greater performance gains, sports participation provides a way to level the playing field.
Finally, the fact that labor market effects disappear when accounting for endogeneity suggest that correlations between labor market outcomes and sports participation beyond academic improvements may be driven by selection. Thus, while sport participation may not lead to improved wages, it could be a good signal to employers of important unobserved worker characteristics.
Notes
7. This is consistent with the way GPA is typically calculated in US schools. 8. Wave 1 sample weights are used for the reported GPA and high school graduation regressions, wave 3 education sample weights are used in the transcript GPA regressions, and wave 4 sample weights are used for the labor market regressions. The weights try to account for sample attrition in later waves. The results do not differ substantially if the weights are not used. 9. Barron, Ewing, and Waddell (2000) also use a measure of school region, library books available to students, faculty student ratios, and height and health measures. These are not included as instruments in this paper because these measures are likely to affect outcome measures directly and thus violate the exclusion restriction. Pfeifer and Cornelissen (2001) differs slightly by employing city size in Germany where sports participation is based on city of residence instead of school. Other papers in the literature instrument with height (see Pfeifer and Cornelissen 2001; Eide and Ronan 2001) , but given the relation found between height and health in recent literature (see Paxson 2008a, 2008b; Case and Paxson 2010) it is unlikely that height satisfies the exclusion restriction. 10. Theory suggests that there could be benefits of large schools because they can provide more varied curriculum or there could be drawbacks due to limited sports participation and less personalization. Benefits of varied curriculum would bias the IV results downward. Limited sports participation is the effect that should drive the IV results. If less personalization affects outcomes negatively then this could create positive bias in the IV results. 11. See Levine (2010) for a review of small learning community programs. Overall, there are insignificant effects on academic performance. This is despite the fact that these programs are coupled with additional support beyond just decreasing school size that should lead to improvements in performance. 12. In the Durbin-Wu-Hausman test of endogeneity, the null that school sports is exogenous for the educational outcome specifications is rejected at the 5% level or less. While we fail to reject the null at the 5% level or less for work outcomes, the null can be rejected at the 10% level for the welfare specification. In the Hansen test of over-identifying restrictions, the null that the over-identifying restrictions are valid cannot be rejected at the 5% level for most outcomes. For the welfare and earnings specifications, the null cannot be rejected at the 1% level, but can be rejected at the 5% level.
